Induction of HSP70 expression and recruitment of HSC70 and HSP70 in the nucleus reduce aggregation of a polyalanine expansion mutant of PABPN1 in HeLa cells.
Nuclear inclusions formed by the aggregation of a polyalanine expansion mutant of the nuclear poly(A)-binding protein (PABPN1) is a hallmark of oculopharyngeal muscular dystrophy (OPMD). OPMD is a dominant autosomal disease in which patients exhibit progressive difficulty of swallowing and eyelid elevation, starting around the age of 50. At present, there is no specific treatment to reduce the aggregate burden in patients. However, in cell culture models of OPMD, reduction of protein aggregation can be achieved by ectopic expression of HSP70. As gene transfer may not be the most effective means to elevate HSP70 levels, we tested four pharmacological agents for their ability to induce HSP70, recruit both HSP70 and HSC70 into the cell nucleus and reduce mutant PABPN1 aggregation in a HeLa cell culture model. We show here that exposure to moderate levels of ZnSO4, 8-hydroxyquinoline, ibuprofen and indomethacin produced a robust stress response resulting in the induction of HSP70 in HeLa cells expressing the mutant PABPN1 as a green fluorescent protein (GFP) fusion protein. Both HSP70 and the constitutive chaperone HSC70 localized in the nucleus of cells treated with any one of the four agents. This stress response was similar to what was observed following hyperthermia. All four agents also caused a significant reduction in the cellular burden of protein aggregates, as was judged by confocal microscopy and solubility changes of the aggregates. A concomitant reduction of cell death in drug-treated mutant PABPN1 expressing cells was also observed.